The relationship between allergic and autoimmune diseases is an important issue, which has recently attracted the researchers' interest. Aim: To determine the relationship between atopy and psoriasis. Material and methods: This case-control study was conducted on 102 patients referred to the Ghaem Hospital, Mashhad, Iran, in 2016. The participants were assigned into two groups: experimental and control groups, including the patients suffering from psoriasis and those with no history of cutaneous or other systemic diseases, respectively. Both groups filled in the ISAAC questionnaire and had skin prick tests. In addition, the serum levels of immunoglobulin E (IgE) and blood eosinophil cell count were measured. The data were analysed using the regression test through SPSS version 16. Results: According to the results of the ISAAC questionnaire, there was a significant difference between the control and experimental groups in terms of asthma (p = 0.04). The mean serum concentrations of IgE and eosinophil cell count were not significantly different between the experimental (153.93 IU/ml and 187.77 cells/μl, respectively) and control groups (152.19 IU/ml and 187.68 cells/μl, respectively) (p = 0.057 and p = 0.886, respectively). In addition, there was an indirect correlation between the eosinophil cell count and psoriasis severity (p = 0.032, r = -0.297). Furthermore, the comparison of the skin prick test results revealed no significant difference between the two groups regarding the number of positive and negative cases (p = 0.436). Conclusions: The findings suggested that atopy was not common in the patients with psoriasis and supported the concept that atopy protects against such autoimmune diseases such as psoriasis.
Introduction
Psoriasis is an autoimmune chronic inflammatory disease, which is typically characterized by redness, itching, and scaly patches on the dermis. This skin condition is known as an idiopathic disease that may be induced due to abnormal T lymphocytes activity. Skin, nails, and joints are the most commonly involved areas in psoriasis [1] . Although the definitive aetiology and pathogenesis of this disease are still unknown, the environmental and genetic factors are proposed as the main causes of this disease. The positive family history in the patients with psoriasis has been reported in 35-90% of cases [2] .
The prevalence of psoriasis is reported to be 1-3%, affecting 7.4 million adults in the United States [3] . This rate has remained stable since the mid-2000s. This disease can lead to remarkable distress and decrease the patient's quality of life [1] . The males and females are almost equally affected by psoriasis; furthermore, the children with involved parents are more prone to this disease than others [3] . The T-helper (Th) 1 and Th17 cells are responsible for the inflammation of psoriasis. However, Th2 cells have an antagonistic effect on the inflammation caused by these cells [2] .
Besides, atopy refers to the genetic tendency to develop allergic diseases (e.g. eczema, allergic rhinitis, and asthma) [4] and produce immunoglobulin E (IgE) after the exposure to the allergens [5] . This disorder is typically associated with elevated immune responses to the common allergens, especially inhaled and food allergens [6] . A number of human diseases are induced by the immune responses to non-microbial environmental antigens involving the Th-cells producing interleukin (IL) 4, IL-5, and IL-13, IgE antibodies, such cells as mast cells, and eosinophils [7] . Recently, the association between autoimmune diseases and atopy has been considered as one of the important research issues. There are few studies investigating the relationship between atopy and psoriasis [8, 9] . Nevertheless, the literature shows conflicting results on the association between psoriasis and IgE.
Aim
This study is aimed to determine the relationship between atopy and psoriasis. So, the history of the aforementioned allergic diseases was evaluated based on the International Study of Asthma and Allergies in Childhood (ISAAC). In addition, the serum levels of IgE and blood eosinophil cell count were measured, and the positive reaction in the skin prick test was considered as atopy.
Material and methods
This case-control study was conducted on the patients referred to the Department of Dermatology in Ghaem Hospital affiliated with the Mashhad University of Medical Sciences, Mashhad, Iran, in 2016. The participants were assigned into two groups: experimental and control groups, including the patients with psoriasis and subjects with no history of cutaneous or other systemic diseases.
Study design
A total of 102 participants (i.e., 52 and 50 cases in the experimental and control groups, respectively) were entered into the study using the purposive sampling technique. The age range of the participants was 18-75 years. The exclusion criteria included pregnancy, cancer or inflammatory and other infectious diseases, and using immunosuppressive drugs.
The presence and severity of psoriasis were determined by a dermatologist, and the patients suspected of psoriasis were referred for a biopsy. All the patients were fully examined, and the severity of psoriasis was estimated using the Psoriasis Area and Severity Index (PASI), which reflects body surface involvement, erythema, scaling, and induration in each region.
All obtained results were recorded in a researchermade checklist. Additionally, the patients were referred to an allergy specialist. After providing the participants with a complete explanation and obtaining their agreement, they were referred to the Ghaem Clinical Laboratory for blood sampling and evaluation of eosinophil count and IgE level. The serum IgE and the complete blood count analysis were estimated using the enzymelinked immunosorbent assay in Sysmex apparatus (EUROIMMUNE Inc., Germany). Additionally, the blood smear samples were stained with Giemsa staining.
Subsequently, all the patients were investigated for the history of allergies, such as asthma and allergic rhinitis, based on the ISAAC questionnaire. Then, the skin prick test was performed to determine the sensitivity to five common allergens [10] and the obtained results were noted in the patients' medical records.
Ethical consideration
In accordance with the ethical principles, an approval was obtained from the Ethics Committee of the Mashhad University of Medical Sciences. Furthermore, the informed consent was obtained from all the participants. Additionally, they were assured about the confidentiality of their information and the possibility of withdrawal from the study at any stage.
Statistical analysis
Data were analysed using the regression test through SPSS software version 16. A p-value less than 0.005 was considered statistically significant.
Results
According to the results of the study, 63.5% and 68% of the participants in the experimental and control groups, respectively, were female. Therefore, the two groups were comparable in terms of gender (p = 0.62). In addition, the mean ages of the patients in the experimental and control groups were 38.46 ±14.74 and 36.54 ±15.34 years, respectively. There was no significant difference between the two group regarding the age (p = 0.52). In the control group, the mean ages of the subjects with positive and negative skin prick test results were 36 ±14.44 and 37.08 ±16.48 years, respectively. Similarly to the experimental group, there was no significant difference between the skin prick test results regarding the age in the control group (p = 0.806).
The mean duration of psoriasis was 8.08 ±8.58 months in the experimental group. The frequencies of the types of allergies and psoriasis are shown in Table 1 . Figure 1 displays the frequency of allergic rhinitis in different seasons.
The mean PASI score was 11.84 ±6.52 in the experimental group. Furthermore, the mean ages of the subjects in the experimental group were 35.36 ±13.93 and 40.73 ±15.13 years, respectively.
As the results indicated, 42.3% and 57.7% of the patients in the experimental group had positive and negative results in the skin prick test, respectively. Fur-P. Hosseini, M. Khoshkhui, R.F. Hosseini, H. Ahanchian, Y. Ravanshad, P. Layegh, B. Bakhshoudeh, N. Ariaee thermore, the rates of positive and negative results were equal in the control group (i.e., 50% positive and 50% negative). The comparison of the skin prick test results showed no significant difference between the two groups regarding the number of positive and negative cases (p = 0.436).
The study of the frequency of skin prick test results in the experimental group based on gender revealed that 55.5% of the patients with a positive reaction and 70% of the subjects with a negative reaction were female. In addition, in the control group, 60% of the patients with a positive reaction and 76% of the subjects with a negative reaction were female. The results demonstrated no significant difference between the two groups considering the prevalence of atopic dermatitis (p = 0.253).
The frequency of the sensitivity to allergens is illustrated in Table 2 . The comparison of the prevalence of sensitivity to the common allergens between the study groups showed no significant difference between the two groups in this regard (p > 0.005). The comparison of skin prick test results in the experimental group revealed no significant difference between the patients with positive and negative results in terms of the age (p = 0.19).
The means of IgE level and eosinophil counts were 153.08 ±217.18 IU/ml and 187 ±116.04 cells/µl, respectively. The distribution of eosinophil count was abnormal in both experimental and control groups (p = 0.025 and p = 0.189, respectively). The means of eosinophil count were 187.77 ±129.43 and 187.68 ±101.57 cells/µl in the experimental and control groups, respectively. Furthermore, there was no significant difference between the two groups in this regard (p = 0.886).
Furthermore, the eosinophil count and PASI scores had an indirect correlation (r = -0.29, p = 0.032). Likewise, the results of the regression test revealed a negative causal relationship between these two variables (R 2 =0.07, p < 0.05), according to which about 7% of the eosinophil count variations were related to the PASI levels. The comparison of the eosinophil count with its normal range (i.e., 450 cells/µl) showed that there was a significant difference between these two variables in the patients (p < 0.005). Furthermore, no significant correlation was observed between the eosinophil count and psoriasis duration in the experimental group (r = -0.009, p > 0.05).
According to the results, 3.84% and 96.16% of the patients had positive and negative eosinophil counts, respectively. Regarding the control group, these rates were 2% and 98%, respectively. The two groups were comparable in terms of the eosinophil count (p = 0.58). The means of IgE level were 153.93 ±254.94 (range: 0.8-1244 IU/ ml) and 152.19 ±171.97 IU/ml (range: 3-754 kU/l) in the experimental and control groups, respectively. The distribution of IgE level was abnormal in both experimental and control groups (p = 0.005 and p = 0.004, respec- 
Case group Control group
Late winter to early spring Late summer to early fall Total No tively). In addition, the two groups showed no significant difference in this regard (p = 0.057). Furthermore, there was no significant difference between the IgE level and its normal range (150 IU/ml) in the participants (p = 0.886). The results indicated no significant relationship between the IgE and PASI levels in the experimental group (r = 1, p = 0.435). In addition, there was no significant relationship between the IgE level and psoriasis duration in the experimental group (r = -0.042, p > 0.005). In the experimental group, 28.84% and 71.16% of the patients had the IgE levels of > 150 and < 150 IU/ml, respectively. Accordingly, the IgE levels were high and low in 30% and 70% of the subjects. However, the results revealed no significant difference between the two groups in this regard (p = 0.89).
Discussion
The relationship between autoimmune diseases and atopy is a subject that has recently attracted the researchers' interests. It is hypothesized that the diseases caused by the reciprocal counter-regulation of type-1 and type-2 pathogenic mechanisms might not happen or would be less severe for the same individual. The fact that the signature cytokines and transcription factors are both mandatory and adequate for polarization in one direction or the other prove the presence of the Th1/Th2 parameters [11] .
Some clinical and histopathological findings like some types of atopy are caused by psoriasis [12, 13] . Th17 and Th1 cells are the determining factors of inflammation in both diseases. In this regard, Th1 has a pathogenic role in atopic diseases, such as atopic dermatitis [14] . In this study, we aimed to find whether the presence of atopy is common in the patients with psoriasis or not.
As the findings of the present study indicated, based on the ISAAC questionnaire, no significant difference was observed between the patients with psoriasis and atopy regarding the type of atopy, except for asthma. Our results revealed that the control group had a higher rate of asthma, compared to the experimental group.
In a study conducted by Hajdarbegovic et al., the possibility of asthma was reported to be lower in the patients with psoriasis vulgaris; however, the rate of allergic rhinitis was not different between the two groups [4] . Similar to the mentioned study, the results of our study showed that the rate of asthma was lower in the patients with psoriasis; however, we did not isolate different types of psoriasis. Therefore, it is suggested to conduct further studies to assess the relationship between atopy and psoriasis. In addition, more studies are needed to investigate the frequencies of asthma and allergic rhinitis in the different types of psoriasis.
In another study, atopic disorders which were assessed by the ISAAC questionnaire had a higher prevalence in the patients with autoimmune disease than that in the control group. However, there was no difference between the two groups regarding the development of asthma [15] . In the mentioned study, the frequency of asthma was higher in the patients with autoimmune diseases than in other subjects. This inconsistency with our study can originate from the difference in the type of autoimmune disease which was evaluated [15] .
As we know, psoriasis is a part of an autoimmune spectrum in which diverse diseases share common underlying genetic susceptibility loci and treatment modalities. Atopy is caused by type I hypersensitivity to specific antigens through impacts of an antibody test [8] . Atopy diagnosis is performed differently in various studies. In this regard, while some studies rely on a positive prick test for atopy detection, other studies use a high level of IgE as the main determinant of this disease, and still others base the atopy diagnosis on the ISAAC questionnaire [11] .
In this study, based on the results of the skin prick test, no significant difference was observed between the two groups in terms of atopy. There are few studies investigating the atopy in psoriasis featuring specific IgE. There is only one similar study utilizing the skin prick test to assess the association between atopy and psoriasis [8] . In line with our study, Ünal et al. demonstrated that the sensitivity to mites detected by skin prick tests were increased in the psoriatic patients. Also, it was indicated that the atopy history and total IgE level were higher in the patients with psoriasis compared to those in the healthy subjects [16] .
Nonetheless, some studies reported elevated total IgE levels in the psoriatic patients [17] . This difference might be due to the difference in disease severity and the employment of various laboratory techniques. In a study conducted by Ovcina-Kurtovic et al., the total serum IgE level was measured using the nephelometric method. They reported significantly higher total serum levels of IgE in the patients with psoriasis, compared to that in the controls [17, 18] . Our results were inconsistent with Li et al. findings in 2005, which compared erythrodermic psoriasis with psoriasis vulgaris; they indicated that the change in Th2 cell phenotype was introduced as the cause of high IgE levels in erythrodermic psoriasis [19] . It is also not similar to other studies that showed the IgE level was higher in the erythrodermic and plaque psoriasis patients than in the control group [17] .
Since Th1 is the dominant phenotype of Th cells in psoriasis vulgaris, IgE level is lower in the patients with psoriasis vulgaris patients than in the erythrodermic psoriasis patients. Nevertheless, this discrepancy could be due to the fact that Li et al. investigated the erythrodermic psoriasis patients and used no control group. It was possible to obtain similar findings in case we employed a larger sample size and isolated the types of psoriasis.
Similar studies have highlighted the role of IgE level in other autoimmune diseases [8, 20, 21] . However, no relationship was observed between the levels of IgE and psoriasis in our study. This discrepancy between our results and those of the aforementioned studies could be due to not separating different types of psoriasis. It was possible to obtain comparable results if the subjects were separated in terms of the type of psoriasis.
As the findings of the present study indicated, there was no difference between the experimental and control groups in terms of the eosinophil count. Furthermore, an indirect correlation was observed between the eosinophil count and PASI level, which was in line with the results reported by similar studies [22] .
Ansarin et al. underscored the main role of Th1 cytokine profiles in the pathogenesis of psoriasis. They demonstrated eosinophil count reduced with the enhancement of PASI level [23] . Furthermore, Michaëlsson et al. reported no significant difference between the patients with psoriasis and control group in terms of the eosinophilic cationic protein level [24] . Since tumour necrosis factor-α is the main cytokine produced by Th1 and Th17 in psoriasis, it can inhibit the switching of Th1 cell cytokine profile to the Th2 cells. The cause of low eosinophil count in these patients is the function of Th17 and Th1 cells [16] .
Inconsistent with this study, in a study conducted by Mansur et al., the number of eosinophil count was higher in the patients with psoriasis, compared to that in the basal cell carcinoma patients [25] . Nevertheless, the mentioned study did not employ a healthy control group and had a smaller sample size, compared to our study. The present study revealed the role of eosinophil as an independent factor in the pathogenesis of psoriasis. However, this cell was found to be an ineffective factor in the diagnosis of atopy. In our study, no difference was observed between the experimental and control groups in terms of the eosinophil count.
The limitations of the present study included the small sample size and lack of enough time for completing the questionnaires for all of the patients. Further studies are recommended to evaluate the pathogenesis of the diseases, soluble LAG-3, and CD30 level. It is also suggested that T cell phenotype in the patients with psoriasis and allergic disorders be compared with normal subjects.
Conclusions
Based on the results of the skin prick test, there was no significant difference between the two groups in terms of atopy. This test indicated that the prevalence of asthma was lower in the patients with psoriasis. Furthermore, the results of the ISAAC questionnaire revealed no significant difference between the patients with psoriasis and atopy regarding the type of atopy, except for asthma. Consequently, it is possible that psoriasis and asthma have protective effects against each other. These findings suggested that atopy was not common in psoriasis patients and supported the concept that atopy may protect against autoimmune diseases such as psoriasis.
